Cyclosporine a induces growth arrest or programmed cell death of human glioma cells.
Human malignant gliomas are highly resistant to current therapeutic approaches. We previously demonstrated that cyclosporine A (CsA) induces an apoptotic cell death in rat C6 glioma cells. In the present study, we found the induction of growth arrest or cell death of human malignant glioma cells exposed to CsA. In studied glioma cells, an accumulation of p21Cip1/Waf1 protein, a cell cycle inhibitor, was observed following CsA treatment, even in the absence of functional p53 tumour suppressor. CsA induced a senescence-associated growth arrest, in U87-MG glioma cells with functional p53, while in U373 and T98G glioma cells with mutated p53, CsA treatment triggered cell death associated with alterations of cell morphology, cytoplasm vacuolation, and condensation of chromatin. In T98G cells this effect was completely abolished by simultaneous treatment with an inhibitor of protein synthesis, cycloheximide (CHX). Moreover, CsA-induced cell death was accompanied by activation of executory caspases followed by PARP cleavage. CsA treatment did not elevate fasL expression and had no effect on mitochondrial membrane potential. We conclude that CsA triggers either growth arrest or non-apoptotic, programmed cell death in human malignant glioma cells. Moreover, CsA employs mechanisms different to those in the action of radio- and chemotherapeutics, and operating even in cells resistant to conventional treatments. Thus, CsA or related drugs may be an effective novel strategy to treat drug-resistant gliomas or complement apoptosis-based therapies.